Radioautographic analysis of the secretory pathway for glycoproteins in principal cells of the mouse epididymis exposed to [3H] fucose.
The secretory process for glycoproteins in principal cells of the mouse caput epididymis was studied by electron microscope radioautography at intervals after exposure to [3H] fucose in vitro. The large Golgi apparatus showed very heavy labeling at the initial interval, followed by a steady decline in percent of grains and relative grain concentrations. Conversely, the epididymal lumen and the apical cell surface began low and increased in radioactivity at the 30-min interval. The extensive sparsely granulated endoplasmic reticulum showed modest increases in percent of grains and relative grain concentrations 30 min after administration of the percursor. Subdivision of the sparsely granulated reticulum into "intermediate" profiles (some ribosomes attached to the membranes) and "smooth" profiles (lacking ribosomes) showed that this increase was due to silver grains assigned to the smooth portions. After the initial interval, high relative grain concentrations were calculated for vesicles. The results indicate that glycosylation of epididymal secretory glycoproteins occurs in the Golgi apparatus, which is, therefore, not bypassed as its morphological features had suggested. The kinetics of the secretory process in the principal cells includes 15 to 30 min for synthesis of the polypeptide parts of secretory products and addition of sugars in the Golgi apparatus, and a similar time for subsequent release from the Golgi apparatus, transport to the apical end of the cell and discharge to the lumen. Ribosome-studded (intermediate) portions of the sparsely granulated endoplasmic reticulum are probably involved in synthesis of polypeptide parts of secretory products, while vesicles or smooth portions of the sparsely granulated reticulum may play a role in intracellular transport of glycoproteins.